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CLAIMS: 




A host coupled to a cluster fabric including one or more fabric-attached I/O 



controllers, comprising: / 
a processor; / 
a memory coupled to the processor; and / 

an operating system provided with an I/O bus abstractior^fbr the cluster fabric to report 
multiple paths to a target fabric-attached I/O controller. / 

2. The host as claimed in claim 1, wherein said operating system further comprises: 
a kernel; and / 

a fabric bus driver to provide said I/O J5us abstraction to the kernel for the cluster fabric to 
report the multiple paths to the target fabric-attached I/O controller. 

3. The host as claimed in claim 2, wherein said fabric bus driver presents the cluster 
fabric to the kernel as a local 1^0 bus, and presents one or more target fabric-attached I/O 
controllers to the kernel as local I/O controllers. 

4. Ther host as claimed in claim 2, further comprising a host-fabric adapter provided 
to interface the/nost to the cluster fabric. 
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5. The host as claimed in claim 4, further comprising a fa)Wic adapter device driver 
provided to control operation of the host-fabric adapter. 

6. The host as claimed in claim 5, wherdn said fabric bus driver creates a separate 
device object for each port of the host-fabric ajiapter that can be used to communicate with the 
target fabric-attached I/O controller and establish the multiple paths to the target fabric-attached 
I/O controller. 

7. The host as claimed in claim 5, wherein said multiple paths are utilized for load 
balancing I/O requests and/p for fault tolerance when one or more paths to the target fabric- 
attached I/O controller 

8 The/host as claimed in claim 5, wherein said fabric bus driver creates a single 
device object foi/the target fabric-attached I/O controller even if multiple ports of the host-fabric 
adapter can boused to communicate with the target fabric-attached I/O controller. 



An operating system for a host coupled to a cluster fabric including one or more 
fabricWached I/O controllers, comprising: 
/a kernel; 
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an I/O manager operatively coupled to the kernel; / 
one or more I/O controller drivers operatively coupled to thp'Kernel, each controller driver 
specific for a specific type of I/O controller; and / 

a fabric bus driver operatively coupled to the I/O/manager to provide an I/O bus 
abstraction to the I/O manager for the cluster fabric/fo report multiple paths to a target fabric- 
attached I/O controller. / 

10. The operating system as /Maimed in claim 9, wherein said fabric bus driver appears 
to the I/O manager as a local I/O bu/driver. 

1 1 . The operating iystem as claimed in claim 9, wherein said fabric driver presents the 
cluster fabric to the I/O manager as a local I/O bus and presents the one or more fabric attached 
I/O controllers as local I/O controllers connected to the local I/O bus. 

12. The/operating system as claimed in claim 9, further comprising one or more local 
I/O bus drivers operatively coupled to the I/O manager. 

13. / The operating system as claimed in claim 12, wherein said local I/O bus drivers and 
said fabric jous driver communicate with the I/O manager using a common set of procedures. 
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A cluster comprising: ^^^x^ 
a cluster fabric; / 
a host including an operating system coupled to the clu^r fabric; 
an I/O controller attached to the cluster fabric; aryr 

a fabric manager coupled to the cluster fabrigf for assigning I/O controllers in the cluster 
fabric to at least said host and sending messages to said host indicating that the I/O controller has 
been assigned; / 

wherein said operating systenyncluding a fabric bus driver provided to report multiple 
paths to a target fabric-attached Vp controller. 

15. The cluster as claimed in claim 14, wherein said operating system further 
comprises a kernel, and said fabric bus driver provided said I/O bus abstraction to the kernel for 
the cluster fabric to report the multiple paths to the target fabric-attached I/O controller. 

16. The cluster as claimed in claim 14, further comprising a host-fabric adapter 
provided to interface the host to the cluster fabric, and a fabric adapter device driver provided to 
control operation of the host-fabric adapter. 

177 The cluster as claimed in claim 15, wherein said fabric bus driver creates a separate 
device object for each port of the host-fabric adapter that can be used to communicate with the 
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target fabric-attached I/O controller and establish the multiple paths to thet^fget fabric-attached 
I/O controller. 

18. The cluster as claimed in claim 1 Vwherein said multiple paths are utilized for 
loading balancing I/O requests and/or for&ult tolerance when one or more paths to the target 
fabric-attached I/O controller fail. / 

19. The clusters claimed in claim 15, wherein said fabric bus driver creates a single 
device object for the target fabric-attached I/O controller even if multiple ports of the host-fabric 
adapter can be u&^a to communicate with the target fabric-attached I/O controller. 



20. The cluster as claimed iia claim 14, wherein said fabric manager comprises: 
a fabric services to detect the connection or presence of the target fabric-attached I/O 
controller and to assign a network address tosthe target fabric-attached I/O controller; and 
an I/O controller manager coupled to the^fabric services to assign the target fabric- 
attached I/O controller to said host and to send messages to said host indicating that the target 
fabric-attached I/O controller has been assigned. \ 

ZA computer usable medium having computer readable program code means 
herein for use in a host system to report multiple paths to a target fabric-attached agent 
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i via a cluster fabric, said computer readable program code means comprising: 

a fabric bus driver provided to create and report multiple paths to a target fabric-attached 

3 Qp I/O controller via the cluster fabric\and 

4 a fabric adapter device driver ptovided to interface to the cluster fabric for enabling 

5 reporting the multiple paths to the target Fabric-attached I/O controller. 

' V/ 2^. / A method of initializing a host to report multiple p^*fis to a target agent via a 
cluster fabric, comprising: 

loading an operating system kernel into a merp<5ry; 
loading an I/O manager into the memory^ 

loading a local I/O bus driver and ^fabric bus driver providing a local I/O bus abstraction 
for the cluster fabric into the memory^ 

enabling the local I/O bu^ariver to identify any local I/O controllers connected to a 
corresponding local I/O busy 

enabling the fabric bus driver to identify any fabric-attached I/O controllers assigned to the 
host, and report the identified local I/O controllers connected to the local I/O bus and the 
identified fabric-attached I/O controllers to the I/O manager; 

loading/an I/O controller driver into the memory for each reported I/O controller; and 
enabling the fabric bus driver to create and report multiple paths to a target fabric-attached 
I/O controller via the cluster fabric. 
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23. The method as claimed in claim 22, wherein said identic! local I/O controllers 
connected to the local I/O bus and said identified fabric-attachpcT I/O controllers to the I/O 
manager are reported using a common set of procedure^6r commands. 

2^. A method of initializing a hosj^fo report multiple paths to a target agent via a 
cluster fabric, comprising: / 

loading an operating system/Kernel into a memory; 
loading an I/O manager/Into the memory; and 

loading a local I/O bus driver and a fabric bus driver providing a local I/O bus abstraction 
for the cluster fabric intc/the memory; 

enabling the local I/O bus driver to identify any local I/O controllers connected to a 
corresponding looal I/O bus; and 

enabling the fabric bus driver to identify any fabric-attached I/O controllers assigned to the 
host, identifies all paths to a target fabric-attached I/O controller, create one instance of an I/O 
controller driver stack for each path to the target fabric-attached I/O controller, and report all 
multiple ipaths to a target fabric-attached I/O controller via the cluster fabric. 
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